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What U Claimed Is : 

1 . A method for opiating a resilient closed communication network comprising at 
least one conmiimication ring, theVnethod comprising the steps of: 

receiving a data packet from a first external network at a first distributing station 
connected to the resilient closed comrajmication network; 

identifying a second distributing^fMpn connected tQ^he resilient closed communication 
network from which the data packet? is to Ife fo^^vardejHo a second extemal network; 
determining fiinctioning ro ites from\thef first distributing station to the second 

fcommunication network; 
selecting an optimal route among the functioning routes; and 
sending the data packet from the first distributing station to the second distributing station 
using the opdmal route. 

2. The method according to claim 1, wfterein optimization factors including an 
available traffic volume, an actual distance value, andY preference value are considered in the 
selecting step. 

3. The method according to claim 1, wherein the selecting step includes the steps of: 
calculating an available traffic volume for each of the functioning routes; 
maintaining a distance table containing information necessljry to determine an actual 

distance value for each of the functioning routes; 

finding optimal route candidates, which are routes with the smallest actual distance value 
among the functioning routes with a positive available traffic volume if at least one functioning 
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route has a positive available traffic volume, routes with the smallest actual distance value 
among the functioning routes wim an available traffic volume of zero if the largest available 
traffic volume for the functioning routes is zero, or routes with the largest available traffic 
volume if all the functioning routes have a negative available traffic volume; and 
choosing an optimal route fromythe optimal route candidates. 

4. The method according to\claim 3, wherein the choosing step uses a preference 
value to select an optimal route when thereyare at least two optimal route candidates. 

5. The method according to claim 4, further comprising the step of prioritizing an 

^ order of sending the data packet when the optimal route has a negative available traffic volume, 

6. The method according to claim 5, Wherein the prioritizing step uses information 
contained in a transport layer of the data packet usmg an OSI model. 

7. The method according to claim 3, furmer comprising the step of prioritizing an 
order of sending the data packet when the optimal route has a negative available traffic volume, 

8. The method according to claim 7, wherein the prioritizing step uses information 
contained in a transport layer of the data packet using an OSI model. 

9. The method according to claim 1, wherein noNsegment of the at least one 
communication ring is used as a dedicaJedj)rotection segment. 

10. The method according tp cl\^ 1, wherein the at least one communication ring is 
made of fiber optic cables. 

1 1 . The method according to claim 1, further comprising the steps of: 
appending an identification number of the second distribjfting station to the data packet 
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before it leaves the first distributing station; 

receiving the data packet at a \Jiird distributing station fi-om the first distributing station; 

and 

forwarding the data packet to the s^ond external network connected to the third 
distributing station after removing the identification number fi-om the data packet, if the 
identification number of the third distributing station is the same as the identification number 
appended to the data packet, or otherwise fonvarokig the data packet to a fourth distributing 
station that is different from the first distributing station. 

12. The method according to claim 1 1 , wherein optimization factors including an 
available traffic volume, an actual distance value, and a preference value are considered in the 
selecting step. 

13. The method according to claim 1 1 , wherein tl^e selecting step includes the steps 

of: 

calculating an available traffic volume for each of the fiihctioning routes; 

maintaining a distance table containing information necessary to determine an actual 
distance value for each of the fionctioning routes; 

finding optimal route candidates, which are routes with the sm'^llest actual distance value 
among the fimctioning routes with a positive available traffic volume if Vt least one of the 
fimctioning routes has a positive available traffic volume, routes with the smallest actual distance 
value among the fimctioning routes with an available traffic volume of zero rf the largest 
available traffic volume for the functioning routes is zero, or routes with the iMgest available 
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traffic volume if all the functioning routes have a negative available traffic volume; and 
choosing an optimal route from the optimal route candidates. 

14. The method according tovclaim 13, wherein the choosing step uses a preference 
value to select an optimal route when thereWe at least two optimal route candidates. 

15. The method according to clairn 14, further comprising the step of prioritizing an 
order of sending the data packet when the optimal route has a negative available traffic volume, 

16. The method according to claim 15, Wherein the prioritizing step uses information 
contained in a transport layer of the data packet using an OSI model. 

17. The method according to claim 13, furmer comprising the step of prioritizing an 
order of sending the data packet when the optimal route has a negative available traffic volume. 

18. The method according to claim 17, whereinihe prioritizing step uses information 
contained in a transport layer of the data packet using an OSmnodeL 

19. The method according to claim 1 1 , wherein no segment of the at least one 
communication ring is used as a dedicated protection segment. 

20. The method according to claim 11, wherein the at iJjast one conmiunication ring is 
made of fiber optic cables. 

21 . The method according to claim 1, further comprising tfie steps of: 
appending an identification number of the second distributing station and a route segment 

data specifying the optimal route to the data packet before it leaves the first distributing station; 
receiving the data packet at a third distributing station from the first oistributing station; 

and 
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forwarding the data packet tathe second external network connected to the third 
distributing station after removing the identification number and the route segment data, if the 
identification number of the third distribming station is the same as the identification number 
appended to the data packet, or otherwise fprwarding the data packet to a fourth distributing 
station that is different fi^om the first distributing station using the route segment data. 

22. The method according to claim 21, wherein the forwarding step further includes 
the steps of: \ 

if tiie identification number of the third distributing station is different fi-om the 
identification number appended to the data packet, \ 

extracting a route segment number of the route segment data; 

removing the route segment number obtained in the extracting step fi-om the route 
segment data; and \ 

forwarding the data packet to a fourth distributing station using a route segment with the 
route segment number obtained in the extracting step. \ 

23. The method according to claim 21 , wherein optimization factors including an 
available traffic volume, an actual distance value, and a preference Value are considered in the 
selecting step. \ 

24. The method according to claim 21, wherein the selectin^tep includes the steps 
of: \ 

calculating an available traffic volume for each of the fiinctioning routes; 
maintaining a distance table containing infomiation necessary to determine an actual 
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distance value for each of the functioning routes; 

finding optimal route candidatefe, which are routes with the smallest actual distance value 
among the functioning routes with a positive available traffic volume if at least one of the 
functioning routes has a positive available ttaffic volume, routes with the smallest actual distance 
value among the functioning routes with an amiable traffic volume of zero if the largest 
available traffic volume for the functioning routes is zero, or routes with the largest available 
traffic volume if all the functioning routes have a negative available traffic voliune; and 

choosing an optimal route from the optimal route candidates. 

25. The method according to claim 24, wherein the choosing step uses a preference 
value to select an optimal route when there are at least two optimal route candidates. 

26. The method according to claim 25, fiirther Aomprising the step of prioritizing an 
order of sending the data packet when the optimal route has a negative available traffic volume. 

27. The method according to claim 26, wherein the\prioritizing step uses information 
contained in a transport layer of the data packet using an OSI model. 

28. The method according to claim 24, further comprising the step of prioritizing an 
order of sending the data packet when the optimal route has a negative available traffic volume. 

29. The method according to claim 28, wherein the prioriti^ng step uses information 
contained in a transport layer of the data packet using an OSI model. \ 

30. The method according to claim 21 , wherein no segment of the at least one 
communication ring is used as a dedicated protection segment. \ 

3 1 . The method according to claim 21, wherein the at least one comifiunication ring is 
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made of fiber optic cables. 

32. A method of operating aVesilient closed communication network comprising at 
least one communication ring, a first distributing station, and a second distributing station 
wherein the first and the second distributing Wtions are interconnected by the at least one 
communication ring and have a router and a papket distributor, the method comprising the steps 
of: 

receiving a data packet from a first external network at a first router in the first 
distributing station; 

forwarding the data packet from the first route^ to a first packet distributor in the first 
distributing station; 

identifying a network address of a second router ilj the second distributing station from 
which the data packet is to be forwarded to a second external network; 

determining an identification number of a second paojcet distributor in the second 
distributing station; 

appending the identification number of the second packet distributor to the data packet; 
determining functioning routes from the first distributing station to the second 
distributing stafion within the resilient closed communication network; 
selecting an optimal route among the functioning routes; and 

sending the data packet from the first distributing station to the ^econd distributing station 
using the optimal route. 

33. The method according to claim 32, wherein optimization fattors including an 
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available traffic volume, an actual distance value, and a preference value are considered in the 
selecting step. \ 

34. The method according to\claim 32, wherein the selecting step includes the steps 
of: \ 

calculating an available traffic volume for each of the functioning routes; 

maintaining a distance table containing information necessary to determine an actual 
distance value for each of the fimctioning routes; 

finding optimal route candidates, which are routes with the smallest actual distance value 
among the functioning routes with a positive available traffic volume if at least one of the 
functioning routes has a positive available traffic volume, routes with the smallest actual distance 
value among the functioning routes with a traffic volnme of zero if the largest available traffic 
volume of the functioning routes is zero, or routes with the largest available traffic volume if all 
the functioning routes have a negative available traffic \T>lume; and 

choosing an optimal route firom the optimal route candidates. 

35. The method according to claim 34, wherein the choosing step uses a preference 
value to select an optimal route when there are at least two optimal route candidates. 

36. The method according to claim 35, further comprising the step of prioritizing an 
order of sending the data packet when the optimal route has a negative available traffic volume. 

37. The method according to claim 36, wherein the prioritizing step uses information 
contained in a transport layer of the data packet using an OSI model. 

38. The method according to claim 34, further comprisink the step of prioritizing an 
order of sending the data packet when the optimal route has a negative available traffic volume. 
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39. The method accordmg to claim 38, wherein the prioritizing step uses information 
contained in a transport layer of the data packet using an OSI model. 

40. The method according to claim 34, wherein no segment of the at least one 
communication ring is used as a dedicates protection segment. 

41 . The method according to claim 34, wherein the at least one commimication ring is 
made of fiber optic cables. \ 

42. The method according to claimB2, further comprising the steps of: 
receiving the data packet at a third packe\ distributor in a third distributing station from 

the first distributing station; and \ 

forwarding the data packet to a third router in the third distributing station from the third 
packet distributor for sending to the second external network connected to the third distributing 
station after removing the identification number from the data packet, if the identification 
number of the third packet distributor is the same as the identification number appended to the 
data packet, or otherwise forwarding the data packet to a fipurth distributing station that is 
different from the first distributing station. \ 

43. The method according to claim 42, wherein optimization factors including an 
available traffic volume, an actual distance value, and a preference value are considered in the 
selecting step. \ 

44. The method according to claim 42, wherein the selecting step includes the steps 
of: \ 

calculating an available traffic volume for each of the functioning routes; 
maintaining a distance table containing information necessarA to determine an actual 
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distance value for each of the functioning Voutes; 

finding optimal route candidates, wriich are routes with the smallest actual distance value 
among the functioning routes with a positiveVavailable traffic volume if at least one of the 
functioning routes has a positive available traffic volume, routes with the smallest actual distance 
5 value among the functioning routes with a traffic volume of zero if the largest available traffic 
volimie of the functioning routes is zero, or routes with the largest available traffic volume if all 
the functioning routes have a negative available trarfic volume; and 
choosing an optimal route fi-om the optimal route candidates. 

45. The method according to claim 44, wherein the choosing step uses a preference 
10 value to select an optimal route when there are at least Vwo optimal route candidates. 

46. The method according to claim 45, further comprising the step of prioritizing an 
order of sending the data packet when the optimal route has a negative available traffic volume. 

47. The method according to claim 46, whereinUhe prioritizing step uses information 
contained in a transport layer of the data packet using an OSI model. 

15 48. The method according to claim 44, fiirther comprising the step of prioritizing an 

order of sending the data packet when the optimal route has a negative available traffic volume. 

49. The method according to claim 48, wherein the prioritizing step uses information 
contained in a transport layer of the data packet using an OSI model. 

50. The method according to claim 42, wherein no segbient of the at least one 
20 communication ring is used as a dedicated protection segment. \ 

5 1 . The method according to claim 42, wherein the at le£^t one commimication ring is 
made of fiber optic cables. \ 
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52. The method accordin^to claim 32 further comprising the steps of: 
appending a route segment dataVor the optimal route to the data packet before the data 

packet leaves the first packet distributor; 

receiving the data packet at a third packet distributor in a third distributing station fi-om 
the first distributing station; and 

forwarding the data packet to a third roAter in the third distributing station fi-om the third 
packet distributor for sending to the second external network connected to the third distributing 
station after removing the idenfification nimiber and the route segment data, if the identification 
number of the third packet distributor is the same as ihe identification number appended to the 
data packet, or otherwise forwarding to a fourth distributing station that is different from the first 
distributing station using the route segment data. 

53. The method according to claim 52, wherein optimization factors including an 
available traffic volume, an actual distance value, and a preference value are considered in the 
selecting step. 

54. The method according to claim 52, wherein tl\e selecting step includes the steps 

of: 

calculating an available traffic volume for each of the fiinctioning routes; 

maintaining a distance table containing information necessary to determine an actual 
distance value for each of the fimctioning routes; 

finding optimal route candidates, which are routes with the shiallest actual distance value 
among the functioning routes with a positive available traffic volume\f at least one of the 
fimctioning routes has a positive available traffic volume, routes with tftp smallest actual distance 
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value among the functioning routes with a traffic volume of zero if the largest available traffic 
volume of the functioning routes is zero\or routes with the largest available traffic volume if all 
the functioning routes have a negative available traffic volume; and 
choosing an optimal route from the Jrptimal route candidates. 

55. The method according to claim 54, wherein the choosing step uses a preference 
value to select an optimal route when there are kt least two optimal route candidates. 

56. The method according to claim 55\ further comprising the step of prioritizing an 
order of sending the data packet when the optimal route has a negative available traffic volume. 

57. The method according to claim 56, wnerein the prioritizing step uses information 
contained in a transport layer of the data packet using an OSI model. 

58. The method according to claim 54, further comprising the step of prioritizing an 
order of sending the data packet when the optimal route has a negative available traffic volume. 

59. The method according to claim 58, whereinuhe prioritizing step uses information 
contained in a transport layer of the data packet using an OSI model. 

60. The method according to claim 52, wherein noWgment of the at least one 
communication ring is used as a dedicated protection segment. \ 

61 . The method according to claim 52, wherein the atveast one communication ring is 
made of fiber optic cables. \ 

62. The method according to claim 52, wherein the forwarding step further comprises 
the steps of: \ 

if the identification number of the third packet distributor is different from the 
identification number appended to the data packet, \ 
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extracting a route segment number from the route segment data; 

removing the route segment nuinber obtained in the extracting step from the route 
segment data; and \ 

forwarding the data packet to a fouMh distributing station using a route segment with the 
route segment number obtained in the extracung step. 

63. The method according to claim «2, wherein no segment of the at least one 
communication ring is used as a dedicated protection segment. 

64. The method according to claim 32, wherein the at least one commimication ring is 
made of fiber optic cables. \ 
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65 . A resilient closed communication network comprising: 
a first communication ring; and \ 

at least two distributing stations interconnected by the first communication ring, each 
distributing station including: \ 

means for receiving a data packet from an external network or from another distributing 
station in the resilient closed communication network; 

means for identifying a destination distributing station for the data packet received from 
the external network; \ 

means for appending the identification number for the destination distributing station to 
the data packet received from the external networl^ 

means for detemiining fimctioning routes toUhe destination distributing station within the 
resilient closed communication network; \ 

means for selecting an optimal route among the fimctioning routes; and 

means for forwarding to the external network after removing the identification number 
from the data packet if the identification number of the aistributing station is the same as the 
identification number appended to the data packet, or otherwise forwarding the data packet to a 
next distributing station based on the optimal route. \ 

66. The resilient closed communication network\according to claim 65, wherein the 
selecting means considers optimization factors including an available traffic volume, an actual 
distance value, and a preference value. \ 

67. The resilient closed communication network according to claim 65, wherein the 
selecting means includes: \ 
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means for calculating an available traffic volume for each of the functioning routes; 

means for maintaining a distance table containing information necessary to determine an 
actual distance value for each of the fimctiomng routes; 

means for finding optimal route candidates, which are routes with the smallest actual 
distance value among the functioning routes witii a positive available traffic volume if at least 
one of the functioning routes has a positive available traffic volume, routes with the smallest 
available traffic volume if the largest available traffic volume among the functioning routes is 
zero, or routes with the largest available traffic volume if all the functioning routes have a 
negative available traffic volume; and \ 

means for choosing an optimal route fi*om the opcimal route candidates. 

68. The resilient closed communication netwoik according to claim 67, wherein the 
choosing means uses a preference value to choose an optimal route when there are at least two 
optimal route candidates. \ 

69. The resilient closed communication network according to claim 68, wherein each 
distributing station further includes means for prioritizing an ordm* of sending the data packet 
when the optimal routes has a negative available traffic volume. \ 

70. The resilient closed communication network according to claim 69, wherein the 
prioritizing means uses information contained in a transport layer of the data packet using an OSI 
model. \ 

71 . The resilient closed communication network according to claim 67, wherein each 
distributing station further includes means for prioritizing an order of sendina the data packet 
when the optimal route has a negative available traffic volume. \ 
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72. The resilient closed coiruniinication network according to claim 71 , wherein the 
prioritizing means uses information contained in a transport layer of the data packet using an OSI 
model. \ 

73. The resilient closed communication network according to claim 67, wherein no 
segment of the first communication ring is used as a dedicated protection segment. 

74. The resilient closed communication network according to claim 67, wherein the 
first communication ring is made of fiber optic cables. 

75. The resilient closed communication network according to claim 65, wherein no 
segment of the first communication ring is used as a dedicated protection segment. 

76. The resilient closed communication nemork according to claim 65, wherein the 
first communication ring is made of fiber optic cables. \ 
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77. A resilient closed coiranunication network comprising: 
a first communication ring; and^ 

at least two distributing stations interconnected by the first communication ring, each 
5 distributing station including: 

means for receiving a data packet froiA an external network or from another distributing 
station in the resilient closed communication natwork; 

V \ 

A I means for identifying a destmation distntjutmg station for the data packet received from 

r 

the external network; 

10 means for appending the identification number for the destination distributing station to 

the data packet received from the external network; 

means for determining fiinctioning routes to the i^estination distributing station within the 
resilient closed communication network; 

means for selecting an optimal route among the fiinctioning routes; 
1 5 means for appending a route segment data for the optiir^al route to the data packet 

received from the external network, and 

means for forwarding to the external network after removii^ the identification number 
and the route segment data from the data packet if the identification number of the distributing 
station is the same as the identification number appended to the data pJ^cket, or otherwise 
20 forwarding to a next distributing station using a route segment specified^n the route segment 
data after updating the route segment data. 

78. The resilient closed communication network according to cla^m 77, wherein the 
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selecting means considers optimization factors including an available traffic volume, an actual 
distance value, and a preference value. 

79. The resilient closed commuJjication network according to claim 77, wherein the 
selecting means includes: 

means for calculating an available traffic volume for each of the functioning routes; 

means for maintaining a distance table iontaining information necessary to determine an 
actual distance value for each of the functioning\routes; 

means for finding optimal route candidates, which are routes with the smallest actual 
distance value among the functioning routes with a positive available traffic volume if at least 
one of the functioning routes has a positive available traffic volume, routes with the smallest 
available traffic volume if the largest available traffic volume among the functioning routes is 
zero, or routes with the largest available traffic volumlp if all the functioning routes have a 
negative available traffic volume; and 

means for choosing an optimal route from the oAtimal route candidates. 

80. The resilient closed communication network according to claim 79, wherein the 
choosing means uses a preference value to choose an optimal route when there are at least two 
optimal route candidates. 

81. The resilient closed communication network\according to claim 80, wherein each 
distributing station further includes means for prioritizing anWder of sending the data packet 
when the optimal routes has a negative available traffic volume. 

82. The resilient closed commimication network according to claim 81, wherein the 
prioritizing means uses information contained in a transport layen of the data packet using an OSI 
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model. \ 

83. The resilient closed communication network according to claim 79, wherein each 
distributing station further includes meansVor prioritizing an order of sending the data packet 
when the optimal route has a negative available traffic volume. 

84. The resilient closed communication network according to claim 83, wherein the 
prioritizing means uses information contained in a transport layer of the data packet using an OSI 
model. \ 

85. The resilient closed communicatiom network according to claim 79, wherein no 
segment of the first communication ring is used as avdedicated protection segment. 

86. The resilient closed communication neVwork according to claim 79, wherein the 
first communication ring is made of fiber optic cables. \ 

87. The resilient closed communication network according to claim 77, wherein no 
segment of the first communication ring is used as a dedicated protection segment. 

88. The resilient closed communication network according to claim 77, wherein the 
first communication ring is made of fiber optic cables. \ 
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89. A resilient closed commWcation network comprising: 
a first communication ring; and \ 

at least two distributing stations interconnected by the first communication ring, each 
distributing station including: \ 
5 a router capable of receiving a data packet from an external network connected to the 

distributing station and of forwarding the data packet to the external network connected to the 
distributing station; and \ 
\ a packet distributor comprising: \ 

means for receiving a data packet from the router in the same distributing station or from 
1 0 another distributing station in the resilient closed conmiunication network; 

means for identifying a network address of a destination router in the destination 
distributing station for the data packet received from the irauter in the same distributing station; 

means for determining an identification number of a destination packet distributor in the 
destination distributing station; \ 
1 5 means for appending the identification number of theWstination packet distributor to the 

data packet received from the router in the same distributing station; 

means for determining functioning routes to the destination distributing station within the 
resilient closed communication network; \ 

means for selecting an optimal route among the functioning; routes; and 
20 means for forwarding the data packet to the router in the sanie distributing station after 

removing the identification number from the data packet if the identification number of the 
distributing station is the same as the identificafion number appended to the data packet, or 
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otherwise forwarding the data packet to alnext distributing station. 

90. The resilient closed commimication network according to claim 89, wherein the 
selecting means considers optimization factors including an available traffic volume, an actual 
distance value, and a preference value. \ 

91 . The resihent closed communication network according to claim 89, wherein the 
selecting means includes: \ 

means for calculating available traffic volume for each of the functioning routes; 

means for maintaining a distance table coniaining information necessary to determine an 
actual distance value for each of the functioning routes; 

means for finding optimal route candidates, which are routes with the smallest actual 
distance value among the functioning routes with a positive available traffic volume if at least 
one of the functioning routes has a positive available i|raffic volume, routes with the smallest 
available traffic volume if the largest available traffic volume among the functioning routes is 
zero, or routes with the largest available traffic volume iVall the functioning routes have a 
negative available traffic volume; and \ 

means for choosing an optimal route from the optimal route candidates. 

92. The resilient closed communication network according to claim 91, wherein the 
choosing means uses a preference value to select an optimal route when there are at least two 
optimal route candidates. \ 

93. The resilient closed communication network according to claim 92, wherein each 
distributing station further includes means for prioritizing an ordeAof sending the data packet 
when the optimal routes has a negative available traffic volume. \ 
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94. The resihent closed communication network according to claim 93, wherein the 
prioritizing means uses information ccoitained in a transport layer of the data packet using an OSI 
model \ 

95. The resiUent closed commanication network according to claim 91 , wherein each 
distributing station further includes means rar prioritizing an order of sending the data packet 
when the optimal routes has a negative available traffic volume. 

96. The resilient closed communication network according to claim 95, wherein the 
prioritizing means uses information contained in i transport layer of the data packet using an OSI 
model. \ 

97. The resilient closed communication network according to claim 91 , wherein no 
segment of the first communication ring is used as a dedicated protection segment. 

98. The resilient closed communication network according to claim 91 , wherein the 
first communication ring is made of fiber optic cables. \ 

99. The resilient closed communication network according to claim 89, wherein ho 
segment of the first communication ring is used as a dedicated protection segment. 

100. The resilient closed communication network according to claim 89, wherein the 
first communication ring is made of fiber optic cables. \ 



49 



l-UA/1349263.1 



101. A resilient closed conJtnimication network comprising: 
a first communication ring; and\ 

at least two distributing stations interconnected by the first communication ring, each 
distributing station including: \ 
5 a router capable of receiving a data packet from an external network connected to the 

distributing station and of forwarding the data packet to the external network connected to the 
distributing station; and \ 
a packet distributor comprising: \ 
\\ means for receiving a data packet from they-outer in the same distributing station or from 

10 another distributing station in the resilient closed communication network; 

means for identifying a network address of a Destination router in the destination 
distributing station for the data packet received from tme router in the same distributing station; 

means for determining an identification number\of a destination packet distributor in the 
destination distributing station; \ 
1 5 means for appending the identification number of me destination packet distributor to the 

data packet received from the router in the same distributing station; 

means for determining functioning routes to the destination distributing station within the 
resilient closed communication network; \ 

means for selecting an optimal route among the functioning routes; 
20 means for appending a route segment data for the optimal route to the data packet 

received from the router in the same distributing station; and \ 

means for forwarding the data packet to the router in the same distributing station after 
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removing the identification number knd the route segment data from the data packet if the 
identification number of the distributing station is the same as the identification number 
appended to the data packet, or otherwise forwarding to a next distributing station using a route 
segment specified in the route segment dita after updating the route segment data. 

102. The resilient closed communication network according to claim 101, wherein the 
selecting means considers optimization factors including an available traffic volume, an actual 
distance value, and a preference value. \ 

1 03 . The resilient closed communication network according to claim 101, wherein the 
selecting means includes: \ 

means for calculating available traffic volume for each of the fimctioning routes; 

means for maintaining a distance table conkining information necessary to determine an 
actual distance value for each of the fimctioning routes; 

means for finding optimal route candidates, which are routes with the smallest actual 
distance value among the fimctioning routes with a positive available traffic volume if at least 
one of the fimctioning routes has a positive available traffic volume, routes with the smallest 
available traffic volume if the largest available traffic volbme among the fimctioning routes is 
zero, or routes with the largest available traffic volume if all the fimctioning routes have a 
negative available traffic volume; and \ 

means for choosing an optimal route from the optimal route candidates. 

104. The resilient closed communication network according to claim 103, wherein the 
choosing means uses a preference value to select an optimal route when there are at least two 
optimal route candidates. \ 
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105. The resilient closed conimunication network according to claim 104, wherein 
each distributing station further includesuneans for prioritizing an order of sending the data 
packet when the optimal routes has a negative available traffic volume. 

106. The resilient closed commuiiication network according to claim 105, wherein the 
5 prioritizing means uses information contained in a transport layer of the data packet usmg an OSI 

model. \ 

107. The resilient closed commimicatipn network according to claim 103, wherein 

y 1 

fV'V each distributing station further includes means fhr prioritizing an order of sending the data 

packet when the optimal routes has a negative available traffic volume. 
10 108. The resilient closed communication network according to claim 107, wherein the 

prioritizing means uses information contained in a transport layer of the data packet using an OSI 

model. \ 

109. The resilient closed communication network according to claim 103, wherein no 

segment of the first communication ring is used as a dedicated protection segment. 
15 110. The resilient closed communication netwdrk according to claim 1 03, wherein the 

first communication ring is made of fiber optic cables. \ 

111. The resilient closed communication networlJ according to claim 101, wherein no 
segment of the first communication ring is used as a dedicated protection segment. 

112. The resilient closed communication network according to claim 101, wherein the 
20 first communication ring is made of fiber optic cables. \ 
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